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What is a Digital Library ?
DELOS deﬁnes it as: “An organiza6on, which might be
virtual, that comprehensively collects, manages and
preserves for the long term rich digital content, and
oﬀers to its user communi6es specialized func6onality
on that content, of measurable quality and according
to codiﬁed policies”;
So is the web a DL ?  Is Flickr or YouTube a DL ?
The diﬀerence is not to do with user‐generated
content, but that a DL is to some degree curated,
monitored, overseen, and not self‐regulated;
But … the techniques we develop for UGC will
transfer, so they are worth looking at;
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Digital Libraries
DLs should be capable of storing all kinds of digital
informa6on, and suppor6ng ￼eﬀec6ve user interac6on
Ease of use and speed of response are a given
We’re used to fast, clever support for
text‐based web searching, though we
tolerate search failure and assume the
blame;
In more tradi6onal libraries we’re used to asking for
help when we’re stuck, and this isn’t replicated in DLs;
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DLs and non‐text
While we tolerate bad text search support, we’re
unbelievably forgiving of poor search support for
other media …
… so much so that we do all the work ourselves.
How ?  We tag things, manually, which gives user
generated content, and user generated indexing;
Why ?  Because it’s the only way … for now;
Today I will show you what will be possible, is
possible now, but not on the scale we want;
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Mileage from tags …
User tagging was seen as a
drag, encumbrance, prone to
synonymy errors,
interpreta6ons
UNIVERSITY COLLEGE DUBLIN      DUBLIN CITY UNIVERSITY      TYNDALL NATIONAL INSTITUTE
Mileage from tags …
… but it has proven to be hugely interes6ng …
UNIVERSITY COLLEGE DUBLIN      DUBLIN CITY UNIVERSITY      TYNDALL NATIONAL INSTITUTE
Mileage …
Inadvertently, and
uninten6onally, it
also supports tag
and media
browsing;
2 clicks later …
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Mileage from tags …
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Mileage from tags …
… and even an opportunity to study sociology, world
events, trends, sen6ment …
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More tag mileage
One of the most useful
tags is geo‐loca6on …
becoming easier, 5% to
8% Flickr photos are
geo‐tagged …
… includes placenames
and long/lat …
… and even this can
be used to deﬁne
placenames !
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Exploi6ng tagging …
So tags can be used for more than they were intended;
Another bonus of UGC !
Correct interpreta6on of tags and co‐tagging for support of
user searching, is a challenge for the seman&c web and they
are working on ontologies and terminology normalisa6on
But … back to DL searching …
We focus on video medium … and the biggest video DL is
YouTube, but it isn’t the only one;
Before we look at them, lets have some video basics;
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The Nature of Video
Video is a colla6on of images presented so fast they give the
illusion of mo6on;
A “programme” is divided into logical scenes, and a scene is
composed of 1 or more camera shots;
A shot is a single mo6on of a camera in 6me and can involve
camera mo6on like panning, zooming, tracking or booming;
Objects in a camera shot can also move;
Shots can transi6on using fade in/out, fade to black, wipes, or
the more usual hard cut;
There’s an awful lot of video 10,000 TB = 1M hours of original
TV and radio content in 2002 alone;
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Problems with Video ?
Many of the issues associated with video in digital
form are solved !
Capture, formaIng, compression, storage, transmission,
rendering on ﬁxed and mobile
Digital video is widespread and outstanding
challenge(s) are managing video content;
Key catalyst in this has been compression format
standards;
There are several (!) AVI, QuickTime, WMV, etc. but
the ones that maner are MPEG;
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Managing Video
Managing means many things
Analysis, indexing, summarising, browsing and searching;
Automa6c structuring of video is necessary to make progress in
managing, a.k.a. shot bound detec6on;
A shot in video informa6on is a sequence of con6nuous images
(frames) from a single camera.
A shot boundary is crossed when a new camera is used, or a recording
instance ends and a new one begins.
The task of SBD or automa6c video segmenta6on is to segment
video into its cons6tuent shots…
To allow content‐based operaPons over video at granularity of shot units by
examining every X frames / adjacent frames to look for shot cuts.
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Automa6c structuring of video
A set of
keyframes
a video document
Keyframe browser
combined with other
search
Shot Boundary Detection 
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Video search using metadata
Metadata includes 6tle, date, actor(s), producer(s),
genre, running 6me, video format, reviews, ra6ngs,
©, etc.  … and user tags …
… most coupled with keyframe / storyboard previews
UNIVERSITY COLLEGE DUBLIN      DUBLIN CITY UNIVERSITY      TYNDALL NATIONAL INSTITUTE
Internet Movie Archive
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Internet Movie Archive
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Internet Movie Archive
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Open Video Project
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Open Video Project
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Open Video Project
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Similar leveraging of user tags beyond
search, including recommenda6ons,
friends, popularity, ra6ngs, rising videos,
channels …
… but nothing on actual content, i.e. the
video frame itself, the visuals, the things
in the frame, the camera or object
mo6on, the audio …
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Content based video naviga6on
• Use text from speech ‐ ASR/CC/in‐video OCR
• Match keyframes vs. query images
• Use seman6c video features
• Use video/image objects as queries
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Using Text Dialogue
Spoken dialogue can be of assistance in video
naviga6on, and it may not be, it depends;
Spoken dialogue can come from automa6c speech
recogni6on (ASR), or closed cap6ons, or video OCR;
For certain genres of video, this can be suﬃcient
Físchlar‐News is a good example
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An MPEG-1 encoded daily 9
o’clock news program (30 min)
MPEG-1
encoding
Shot segmented program
Shot Boundary
Detection
Shot segmented,
advert detected
program
Advertisement
Detection
News story database
Story segmented program
• Spoken diaogue indexing
• Speech vs. music discrimination
• Anchorperson detection
• Speaker segmentation & matching
SVM (Support Vector
Machine) with:
News story linkage analysis Web application
User
profile
Broadcast
TV news
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Keyframe Matching
ASR based video retrieval is not visual;
Keyframes extracted as shot representa6ves can be
used for retrieval;
Requires user to locate images/other keyframes, from
browsing, or other search;
Video naviga6on by matching keyframes is:
Suﬃcient if the query is very visually disPncPve
Físchlár‐TRECVid2004 is a good example;
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Seman6c features for retrieval
Based upon pre‐processing video or keyframes to
detect features;
Features normally from an ontology and thus related;
TRECVid supports benchmarking  feature
iden6ﬁca6on
Useful in retrieval, and as a challenge itself;
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TRECVid Features
– People walking/running: segment contains video of more than one
person walking or running
– Explosion or ﬁre: segment contains video of an explosion or ﬁre
– Map: segment contains video of a map
– US ﬂag: segment contains video of a US ﬂag
– Building exterior: segment contains video of the exterior of a
building
– Waterscape/waterfront: segment contains video of a waterscape or
waterfront
–  Mountain: segment contains video of a mountain or mountain
range with slope(s) visible
– Prisoner: segment contains video of a capPve person, e.g.,
imprisoned, behind bars, in jail, in handcuﬀs, etc.
– Sports: segment contains video of any sport in acPon
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IBM Video Concept Detection Performance
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Chance
Feature Detec6on Performance
Thanks to John Smith, IBM, for slide
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Feature‐based retrieval
In retrieval, features should be used in combina6on;
Detector (in)accuracy is compensated for by dependencies
among seman6c features
0.2 Indoor
0.8 Outdoor
0.7 CityScape
0.3 Landscape
0.1 People
0.0 Face
0.8 Sky
0.2 Vegetation
0.7 Building
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TRECVid: Oulu
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Query tool :
text + concept search
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TRECVid Columbia U
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CMU: Interface to Support Rich Visual Sets.
UNIVERSITY COLLEGE DUBLIN      DUBLIN CITY UNIVERSITY      TYNDALL NATIONAL INSTITUTE
Use visual objects as queries
Automa6c Understanding of Objects ?
Take a simple object, a car
4 wheels, fairly recognisable shape
Should not pose problems?
Well, it is not quite that easy…
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Automa6c Understanding of
Objects
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Automa6c Understanding of
Objects
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Object‐based video retrieval
For certain types of user query, with pa6ence, and
6me, object‐based retrieval can help;
Another Físchlár system shows how it can be done
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Does content search work ?
On small, closed video libraries, it works well
Annual VideOlympics showcase shows it working in
prac6ce
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Challenges
We’re s6ll only doing keyframe/image and not video (with
mo6on of objects and cameras);
We’re s6ll doing shot retrieval, not scene, or clip;
Feature detec6on accuracy, scale‐up to more features,
rela6onships between features, move away from independent
solo to ontology‐based … need to progress this;
Combining features, keyframe match, text and objects in a
natural and usable way … the learnability of the interface;
Dynamically adjus6ng retrieval to the query/video type;
IT IS NOT MAINSTREAM YET, NOT YET READY FOR THE BIG
TIME, HAS SOME WAY TO GO, BUT WILL GET THERE;
